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57) ABSTRACT 

The bowl of centrifuge is essentially a hollow case with 
openings for the outflow of the liquid clarified at one 
end and with openings for discharging the cake at the 
opposite end. Disposed in the case coaxially with same 
is a scroll with a quill, the slurry to be centrifuged being 
fed into the bore of said quill at one of the end faces. 
Disposed in the bore of the scroll quill close to the 
openings for the outflow of the liquid clarified is a stack 
of separating discs each given the shape of a truncated 
cone and separated one from another by spacers so that 
clearances are provided therebetween. The discs are 
pierced with holes, placing all the clearances in com 
munication one with another and with the bore of the 
scroll quill so that the slurry centrifuged can enter the 
clearances. Fitted in the bore of the scroll quill within 
the portion occupied by the stack of the separating 
discs are radial projections which interact with the 
outer edges of the discs so as to keep same coaxially 
with the scroll quill. The wall of the scroll quill is 
pierced all the way down its length with holes which 
place the bore of the scroll quill in communication with 
the space inside the case so that the cake can be dis 
charged thereinto, said holes being provided within the 
portion of the quill occupied by the stack of the sepa 
rating discs between all the radial projections. 

4. Claims, 4 Drawing Figures 
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1. 

BOWL OF SOLIDS-CONCENTRATION 
CENTRIFUGE 

The present invention relates to apparatus for the 
separation of slurries achieved by precipitating the 
particles of solid phase contained therein under the 
action of centrifugal forces, and more specifically to 
bowls of continuous solids-concentration centrifuges 
finding a wide-spread application in hydrometallurgy, 
the chemical industry and elsewhere to cope with the 
task of separating slurries. 
The present invention may be used to advantage for 

the separation of finely dispersed slurries which render 
themselves to the process reluctantly and which cannot 
be filtered by means of the known filters because the 
process is impossible in itself or gives little effect and 
must be rejected for the sake of economy. 
With no less success, the present invention may be 

used for the separation of slurries which, although dis 
playing high filtrating ability, require an increase in the 
consistency before being separated. In this case, both 
operations can be performed in one go. 
There are known in the art bowls of continuous sol 

ids-concentration centrifuges incorporating a hollow 
case with openings for the outflow of the liquid clari 
fied at one end and with openings for discharging the 
cake at the opposite end. Disposed in the case coaxially 
with same is a scroll which serves to discharge the cake 
and which is provided with a quill whose bore commu 
nicates at one of the end faces with a device for feeding 
the slurry to be centrifuged. Disposed in the bore of the 
scroll quill coaxially with same and close to the open 
ings for the outflow of the liquid clarified is a stack of 
separating discs each given the shape of a truncated 
cone and separated one from aother by spacers so that 
clearances are provided therebetween. The discs are 
pierced with holes, placing all the clearances in com 
munication one with another and with the bore of the 
scroll quill so that the slurry centrifuged can enter the 
clearances when the bowl is set spinning. The separat 
ing discs sub-divide the bore of the scroll quill into 
narrow tapered spaces which enable the most finest 
particles of the solid phase contained in the slurry to 
settle down on the inside surfaces of the discs when the 
bowl is spinning. The wall of the scroll quill is pierced 
all the way down its length with holes which place the 
bore of the scroll quill in communication with the space 
inside the case so that the cake can be discharged 
thereinto. On contacting the surface of the scroll, the 
cake is conveyed by the rotating scroll towards the 
discharge openings. 

In such known bowls, the stack of the separating 
discs is disposed inside the bore of the scroll quill on a 
discholder. The separating discs being aligned by 
means of the inner edges, i.e., using the inner diameter 
are mounted on the cylindrical portion of the dis 
cholder running coaxially with the scroll. In such 
known bowls, the slurry centrifuged reaches the clear 
ances between the separating discs either through the 
clearances provided between the outer edges and the 
inner wall of the scroll quill or, as pointed out above, 
through the holes the discs are pierced with. 
The main disadvantage of the bowls of solids-concen 

tration centrifuge described above is that the clear 
ances between the separating discs cannot be washed 
without taking the centrifuge apart, for the case carry 
ing the stack of the separating discs is arranged at the 
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2 
inner edges of said discs. Said disadvantage of the 
known bowl calls for shutting down the centrifuge after 
a short period in operation, taking it apart and washing 
the stack of separating discs from the cake which grad 
ually blinds the clearances, impairing the throughput of 
the centrifuge and inviting difficulties in operating 
S26. 

Another disadvantage of the known bowls of solids 
concentration centrifuges is that the slurry centrifuged 
which flows through the clearances of the separating 
discs meets the cake leaving same clearances. The 
result is that some of the cake is carried by the slurry 
back into the clearances between the discs. This not 
only seriously interferes with the process of separation 
but also reduces the throughput of the centrifuge below 
the theoretical one. 
Furthermore, the known bowls of centrifuges fail to 

distribute the slurry centrifuged between all the clear 
ances in a uniform way. In fact, the slurry enters the 
clearances between the discs either through the perim 
eter of the stack or through the perimeter of each of the 
holes the discs are pierced with, where such holes are 
provided for. Under the conditions like these, it is im 
possible to provide at all points where the slurry enters 
the clearances between the discs a head which is suffi 
ciently high to assure a uniform distribution of the 
slurry. This, in its turn, impairs the process of separa 
tion. 
One object of the present invention is to provide a 

bowl for solids-concentration centrifuge with the stack 
of the separating discs so designed that the clearances 
between said discs can be washed without taking the 
centrifuge apart. This will cut the labour requirements 
for servicing the centrifuge, improve the process of 
separation and add to the throughput of the centrifuge 
as a whole. 
This and other objects are attained in a bowl of solid 

concentration centrifuge disposed in a hollow case 
thereof, with openings for the outflow of the liquid 
clarified at one end and with openings for discharging 
the cake at the opposite end, there is a coaxial scroll 
with a quill in the bore of which, communicating with a 
device for feeding the slurry centrifuged at one of the 
end faces, is provided coaxially with said quill a stack of 
separating discs each given the shape of a truncated 
cone, separated one from another by spacers to that 
clearances are formed therebetween and pierced with 
holes which place all the clearances in communication 
one with another so that the slurry centrifuged can 
enter said clearances from the bore of the scroll quill 
when the bowl is set spinning, and the wall of the scroll 
quill is pierced with holes all the way down its length 
which place the bore of the scroll quill in communica 
tion with the 'space inside the case so as to enable the 
cake to be discharged thereinto. In accordance with the 
invention, provided on the inner surface of the scroll 
quill within the portion occupied by the stack of the 
separating discs are radial projections, interacting with 
the outer edges of the separating discs so as to set them 
coaxially with the scroll quill, and the holes piercing its 
wall are provided within said portion between the adja 
cent radial projections. 
Said arrangement allows to align the stack of the 

separating discs at the outer diameter of the discs, 
giving consequently access to the clearances between 
the discs from the inner side of the stack, enabling the 
washing of the stack without taking the centrifuge 
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apart, improving the process of separation and increas 
ing the throughput of the centrifuge. 

It is preferred that the radial projections are disposed 
pairwise and, in fact, equidistantly all the way around 
the circumference of the inner surface of the scroll 
quill, and the holes piercing the separating discs are 
provided at the outer edges thereof in the form of coax 
ial trapezoidal recesses each located in front of a por 
tion of the inner surface of the scroll quill between each 
said pair of radial projections, the spacers between the 
separating discs being fitted at said recesses and being 
provided with recesses registering with the recesses in 
the discs, and the outer edge of each spacer on both 
sides of the recess ending short of the outer edge of the 
separating discs so that slots are formed therebetween 
each bound by the outer edge of the spacer and the 
corresponding radial projections, said slots serve to 
admit the slurry centrifuged into the clearances be 
tween the adjacent separating discs. 
Owing to said arrangement, the recess in each of the 

coaxially disposed rows of the spacers in conjunction 
with the corresponding recesses in the discs and also 
with the portions of the wall of the scroll quill located 
in front of said recess and further with the pairs of the 
radial projections bounding said portions form the 
walls of a longitudinal passage flowing wherethrough is 
the slurry, said passage communicating with each of the 
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clearances between the discs through two said slots . 
disposed on either side of the recess in each spacer 
between its outer edge and said radial projections. 
Said arrangement assures that the slurry fed into the 

clearances between the separating discs does not meet 
the outflow of the cake from the same clearances, said 
longitudinal passages being separated from the clear 
ances between the discs and communicating with said 
clearances only through said slots. As a result, the cake 
forming on the inner surface of the discs when the rotor 
is spinning flows down the surface of separating discs 
between the spacers due to the action of centrifugal 
forces. By selecting the right cross-sectional area of the 
longitudinal passages and the width of the slots, it is 
possible to make for a uniform distribution of the slurry 
between the clearances. 
This all allows to improve substantially the process of 

separation and increase the throughput of the centri 
fuge, particularly in handling finely dispersed slurries. 

It is also preferred that each of the radial projections 
is, in fact, a trapezoid in cross section with the shorter 
base facing the separating discs and of a height which 
exceeds half the maximum distance between the near 
est edges of the adjacent holes in the wall of the scroll 
quill. This assures a free outflow of the cake from the 
clearances between the discs and prevents the blocking 
the exits from the clearances by the cake deposited on 
the inner surface of the scroll case between said holes. 
What follows is a detailed description of a preferred 

embodiment of the present invention with reference to 
the accompanying drawings in which: 
FIG. 1 is a schematic sectional elevation of the bowl 

for vertical solids-concentration centrifuge according 
to the invention; 
FIG. 2 is a section on line II-II of FIG. 1; 
FIG. 3 is a view of area A in FIG. 1 on an enlarged 

scale; 
FIG. 4 is a view of area B in FIG. 2 on an enlarged 

scale. 
Referring to FIG. 1, the bowl of vertical solids-con 

centration centrifuge consists of a hollow case 1 which 
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4 
is a cylinder at the upper end and a truncated cone 
narrowing towards the bottom at the lower end, the 
cone being arranged coaxially and contiguously with 
the cylinder. Installed in the case 1 coaxially therewith 
is a scroll 2 having an outer screw and an inner shell or 
quill 3 which is made up also of a cylindrical portion 
and a conical one disposed in the corresponding ends 
of the case 1 equidistantly from the inner surface of its 
walls. The hollow interior or bore 4 of the quill 3 of the 
scroll 2 communicates through a feed pipe 5 immov 
ably placed along its axis at the lower or discharge end 
with a device (not shown) for feeding the slurry centri 
fuged into said bore. 
Provided in the lower end of the case 1 at the dis 

charge end of the scroll 2 are radial openings 6 where 
through the separated cake conveyed by the scroll 2 is 
discharged into a dry housing 7 which surrounds the 
case 1 and is immovably fitted to the centrifuge base. 
Provided in the upper end of the case 1 are radial 

openings 8 wherethrough the liquid clarified is dis 
charged from a collecting chamber 9 of the case 1, said 
chamber being separated from the working chamber of 
said case by means of an annular threshold 10 running 
all the way along the circumference. 
Disposed in the bore 4 of the quill 3 of the scroll 2 

close to the openings 8 and coaxially with the quill 3 is 
a stack of separating discs 11 each given the shape of a 
truncated cone and separated one from another by 
spacers 12 (FIGS. 2 and 4) so that clearances 13 (FIG. 
3) are formed therebetween. 
The stack of the separating discs 11 rests on a bottom 

plate 14 also given the shape of a truncated cone, its 
inner diameter being equal to the diameter, d, of inner 
edges 15 of the separating discs 11. The bottom plate 
14 of the stack of the separating discs 11, in its turn, 
rests all the way along its circumference on an annular 
projection 16 provided on the inner surface of the quill 
3 of the scroll 2. Topping the stack of the separating 
discs 11 is a conical cover plate 17 which separates the 
bore 4 of the quill 3 of the scroll 2 from the collecting 
chamber 9 of the bowl case 1 and forms an end piece 
18 of the quill 3 of the scroll 2 at the top. 
The separating discs 11 subdivide the bore 4 of the 

quill 3 of the scroll 2 within the limits of the space 
occupied therewith into narrow tapered spaces, facili 
tating thus the settling of the fine particles of the solid 
phase of the slurry on the inner surfaces of said discs. 

In accordance with the invention, provided on the 
inner surface of the quill 3 of the scroll 2 within the 
length occupied by the stack of the separating discs 11 
are radial projections 19 (FIGS. 2 and 4), interacting 
with outer edges 20 (FIG. 4) of the separating discs 11 
so as to set them coaxially with the quill 3 of the scroll 
2. In other words, said projections align the stack of the 
separating discs at the outer edges of same. 

Said arrangement gives access to the clearances 13 
between the discs 11 from their inner edges, enabling 
the washing of the clearances 13 at regular intervals 
without taking the centrifuge apart. This simplifies the 
running of the centrifuge and improves its operational 
reliability. By washing the clearances 13 between the 
separating discs 11 at regular intervals, the process of 
separating the slurry centrifuged is improved, particu 
larly when handling finely-dispersed slurries or those 
which separate reluctantly. 
To prevent bending of the inner edges 15 of the sepa 

rating discs 11 and influencing the uniform distribution 
of the slurry between them, the inner diameter, d, of 
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said edges is somewhat smaller than the diameter, D, of 
the annular threshold 10 of the bowl case I. 
The wall of the quill 3 of the scroll 2 is pierced all the 

way down its length with holes 21 (FIGS. 1, 2 and 3) 
which place the bore 4 of the quill in communication 
with the space inside the bowl case 1 for discharging 
the cake thereinto, said holes 21 within the portion 
occupied by the stack of the separating discs being 
provided between the adjacent radial projections 19. 

In accordance with the invention, the radial projec 
tions 19 are disposed pairwise and, in fact, equidis 
tantly all the way around the circumference of the 
inner surface of the quill 3 of the scroll 2, and each of 
the projections 19 is a trapezoid in cross section with 
the shorter base facing the separating discs 11 and of a 
height 19a which exceeds half the maximum distance 
between the nearest edges of the adjacent holes 21 
piercing the wall of the quill 3 of the scroll 2. 
The separating discs. 11 are pierced with holes 22 

(FIG. 4) provided in their outer edges 20 in the form of 
coaxial trapezoidal recesses each of which is disposed, 
according to the invention, in front of the portion of the 
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inner surface of the quill 3 of the scroll 2 between each 
of said pairs of the radial projections 19. 
According to the invention, the spacers 12 inter 

posed between the separating discs 11 are fitted at the 
holes 22 piercing same in the form of recesses. Each of 
the spacers 12 is given the shape of a sector in plan and 
is provided at the outer edge 23 also with a trapezoidal 
recess 24 registering with the corresponding recesses 
22 in the separating discs 11, the outer edge 23 of each 
spacer 12 ending on either side of the recess 24 short of 
the outer edges 20 of the separating discs 11 so that two 
side slots 25 are formed therebetween bound by the 
outer edge 23 of the spacer 12 and the radial projec 
tions 19. 
As it will be noted, the recesses 24 in each of the 

coaxially disposed rows of the spacers 12 in conjunc 
tion with the corresponding recesses 22 in the discs 11. 
and also with the portions of the wall of the quill 3 of 
the scroll 2 located in front of said recesses and further 
with the pairs of the radial projections 19 bounding said 
portions form the walls of a longitudinal passage 26 
wherethrough the slurry handled can reach the clear 
ances 13 between the discs 11 from the bore 4 of the 
scroll quill 3 through said slots 25. For feeding the 
slurry from the bore 4 of the quill 3 of the scroll 2 into 
the longitudinal passages 26, the bottom plate 14 of the 
stack of the separating discs 11 is provided with 
through holes 27. 
Since the longitudinal passages 26 in the stack of the 

separating discs 11 are separated from the clearances 
13 between the discs 11 and cannot communicate with 
same except through the slots 25, there is a practical 
possibility that the slurry centrifuged can be distributed 
between the clearances 13 separating the discs 11 uni 
formly over the entire height of the stack of the discs 
11. 
Another point which is even more important than 

that explained above is that by virtue of said arrange 
ment the flow C (FIG. 1) of the slurry does not meet 
the flow E of the cake. The flows of the slurry and the 
liquid clarified are shown in FIGS. 1, 3 and 4 by solid 
arrows C and the flow of the cake separated, by blank 
arrows E. 
The bowl of centrifuge operates on the lines dis 

closed below. 

25 

6 
When the bowl is set spinning at a high speed, the 

surface of the liquid contained therein is a paraboloid 
of revolution with a shallow curvature and for this 
reason the surface can be regarded as being a cylindri 
cal one. As more slurry to be centrifuged is fed into the 
bowl case 1, the diameters of said surface diminishes, 
becoming finally equal to the diameter, D, of the annu 
lar threshold 10 of the case. Any further reduction of 
the diameter ceases at this stage because any amount of 
the slurry in excess of the bowl contents will pass 
through openings 28 in the cover plate 17, overflow the 
threshold 10 and discharge through the openings 8 of 
the bowl case 1 into a wet housing 29 (FIG. 1) sur 
rounding said bowl case. So, a constant flow of the 
slurry centrifuged will be established, starting from the 
point where the slurry is being fed through the feed 
pipe 5 and ending at the points where the liquid clari 
fied is discharged through the openings 8 in the bowl 
case 1. Said flow follows a pattern which is possible 
only if the bowl is designed in accordance with the 
invention. 
The inflow of the slurry from the pipe 5 enters the 

bore 4 of the quill 3 of the scroll 2, passes through the 
openings 27 in the bottom plate 14 of the stack into the 
longitudinal distributing passages 26 of the stack of the 
separating discs 11 wherefrom it reaches in parallel 
flows C through the slots 25 the clearances 13 between 
the discs 11 and then enters a space 30 inside the stack. 

O Thence, the liquid passes through the openings 28 in 

35 

40 

45 

50 

55 

60 

65 

the stack cover plate 17, overflows the annular thresh 
old 10 into the collecting chamber 9 of the bowl case 1 
and leaves into the wet housing 29 through the open 
ings 8. 
The process of settling the particles of the solid mat 

ter contained in the slurry centrifuged goes on without 
interruption all along the path of the slurry on its way 
from the point of feeding through the pipe 5 to the 
space 30 inside the stack of the discs 11. 
The coarser easily depositable particles settle from 

the flow C of the slurry directly in the zone of inflow, 
being then disposed of from the bore 4 of the quill 3 
through the holes 21 in the wall of said quill into the 
space of the bowl case 1 close to its walls wherefrom 
the cake is conveyed by screw blades or paddles 31 of 
the scroll 2 to the openings 6 in the bowl case 1 for 
discharging into the dry housing 7. 
Medium particles of the solid matter settle partly in 

the same zone as the coarser ones, partly on their way 
to the distributing passages 26 and partly in the pas 
sages 26 proper, being then discharged through the 
holes 21 pierced between the radial projections 19 into 
the bowl case 1 where the screw blade paddle 31 of the 
scroll conveys them downwards. 
The bulk of fine particles of the solid fractions with 

the rest of medium particles which were unable to 
settle is fed from the longitudinal passages 26 into the 
stack of the discs 11 together with the liquid, reaching 
then the clearances between the separating discs 11 
through the slots 25. In the clearances 13, which are of 
a small size, the length of the path travelled by the 
particles in settling is consequently short and, since the 
flow is a relatively slow and strictly a laminar one, the 
fine particles rapidly settle on the inner surface of the 
separating discs 11 and so do the rest of medium parti 
cles. As a result, overflowing the annular threshold 10 
of the bowl case 1 and reaching the openings 8 therein 
is only clarified liquid. 
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The cake E building up on the inner surfaces of the 

discs 11 (see FIG. 3) is acted upon by the centrifugal 
forces which cause it to flow between the spacers 12 
(FIG. 4) down the generatices of the discs 11, reaching 
thus the periphery thereof, wherefrom the cake passes 
into the bowl case 1 through the holes 21 in the wall of 
the quill 3 of the scroll 2. 
Since the height 19a of the projections 19 exceeds 

half the maximum distance between the nearest edges 
of the adjacent holes 21 in the wall of the quill 3 of the 
Scroll 2, the cake deposited does not block the clear 
ances 13 between the discs 11 and does not interfere 
with the outflow of cake therefrom. The holes 21 in the 
wall of the quill 3 of the scroll 2 available between the 
pairs of the radial projections 19 all the way along the 
passages 26 prevent the blocking of same by the cake. 
A uniform inflow of the slurry centrifuged into the 
clearances 13 between the separating discs 11 all the 
way up the height of the stack is achievable by selecting 
the right ratio between the dimensions of the slots 25 
and the longitudinal passages 26. 
Since the inflow of the slurry reaches the clearances 

13 only through the longitudinal passages 26 and the 
slots 25, the outflow of the cake towards the wall of the 
bowl case 1 is undisturbed, no turbidity takes place and 
no cake is carried back into the stack by the slurry 
inflow so that the bowl operates with maximum effi 
ciency. 
The fact that the stack of the discs 11 is aligned in the 

quill 3 of the scroll 2 from the outside makes for the 
washing of the clearances 13 between the discs 11 
without taking the centrifuge apart so that the reliabil 
ity of the centrifuge is enhanced and the operation 
simplified. At the same time, the bowl of the design 
disclosed allows to increase the throughput of the cen 
trifuge and improve the process of slurry separation. 
What is claimed is: 
1. A bowl of a solids-concentration centrifuge com 

prising a hollow case having opposed ends and being 
formed at the region of one of said ends with outflow 
openings for clarified liquid and at the region of the 
other of said ends with discharge openings for the dis 
charge of a cake, said case having a central axis, and a 
scroll situated coaxially within said case and including 
a quill and a screw extending outwardly from said quill 
to the region of an inner surface of said case, said quill 
having at the region of said discharge openings of said 
case an inlet for receiving a slurry which is centrifuged, 
and said quill having an interior hollow bore, a stack of 
separating discs situated in said hollow quill bore of 
said scroll at the region of said outflow openings of said 
case, said stack of separating discs each having the 
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8 
configuration of a truncated cone and each having 
inner and outer peripheral edges, spacers situated be 
tween said separating discs to maintain them spaced 
from each other so that said discs define between them 
selves clearances in which slurry is centrifuged, said 
discs being formed at the region of their outer periph 
eral edges with holes extending inwardly from the outer 
edges of said discs for placing all of the clearances 
between the discs in communication with each other so 
as to enable the slurry which is centrifuged to pass from 
said bore of said quill of said scroll into said clearances, 
said quill having an inner surface directed toward said 
stack of discs and provided with radial projections 
extending from said inner surface of said quill into 
engagement with said outer peripheral edges of said 
discs for positioning the latter coaxially within said quill 
of said scroll, and said quill of said scroll being formed 
with quill holes passing through said quill for placing a 
space defined between said quill and case in communi 
cation with the interior bore of said quill so as to allow 
the cake to discharge through said quill holes into said 
space between said quill and case, said quill holes being 
situated at the region of the interior bore of said quill 
which is occupied by said stack of separating discs and 
said quill holes also being situated between said radial 
projections of said quill. 

2. A bowl as claimed in claim 1, wherein said radial 
projections of said quill are arranged in pairs equidis 
tantly around the axis of said quill and said holes of said 
separating discs at said outer peripheral edges thereof 
being of a trapezoidal configuration and forming at 
each pair of radial projections a series of coaxial trape 
zoidal recesses all in radial alignment with a part of said 
inner surface of said quill situated between each pair of 
radial projections thereof, said spacers being respec 
tively situated at said trapezoidal recesses and also 
being formed with: recesses registering with said re 
cesses of said discs, said spacers terminating in outer 
edges situated on both sides of said trapezoidal recesses 
and terminating short of said outer peripheral edges of 
said separating discs to define with inner edges of said 
radial projections slots through which the slurry to be 
centrifuged are admitted into the clearances between 
said discs. 

3. A bowl as claimed in claim 1, wherein each of said 
radial projections is of a trapezoidal cross section and 
has an inner shorter base surface engaging the outer 
peripheral edges of said discs. 
4. A bowl as claimed in claim 3, wherein said radial 

projections each have a radial dimension greater than 
one-half the maximum distance between edges of adja 
cent quill holes. 

k . . . . 


